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(54) Method and apparatus for determining the behavior of a film layer of printing ink 
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(57) For determining the behavior of a film layer of 
printing ink at different contents of at least one compo- 
nent, a film layer of the printing ink is applied to a circu- 
lating surface (1. 2), On the film layer, tests for 
determining at least one property of the printing ink are 
performed at diffe^ent contents of a component of that 
printing ink. As the film layer Is formed from an ink sup- 



ply (30) in contact with the circulating surface (1 . 2). and 
the content of the relevant corrponent or the relevant 
components in the ink supply (30) is changed, a behav> 
ior of the ink film is obtained that is more representative 
for the practice. Further, an apparatus for performing the 
method proposed is descrS)ed. 
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Description 

[0001] The invention relates to a mettiod for deter- 
mining the behavior of a film layer of printing ink. 
according to the introductory part of daim 1 . The inven- 
tion also relates to an apparatus according to the intro- 
ductory part of daim 16. designed for perlbrming such 
method. 

[0002] Such method and such apparatus are known 
from applicant's Dutch patent specification 193 034. 
[0003] When such apparatus is used, the changing 
of the content of the component in question is effected 
by taking up the component whose content is to be 
changed (in this case water) with a water applying roller 
of which a lower portion runs through water in a trough 
under that roller, and delivering it therewith to the film 
layer of printing ink applied to a drcutating surface In the 
form of a revolving surface of a central roller. 
[0004] The object of the invention is to provide that 
during the changing of the content of the oonponent or 
the components, the changes are made tn a more 
homogeneous manner so as to obtain more represent- 
ative results. 

[0005] According to the present inventfon, this 
okqect Is realized by performing a method of the type ini- 
tially indicated in accordance with the characterizing 
part of daim 1 . For performing the method according to 
the invention, the invention also provkles an apparatus 
according to claim 16. 

[0006] Due to the fact that the film layer is formed 
from an ink supply in contact with the revolving film 
layer-canying surface and the content of the component 
or the components in that ink supply is changed, the film 
layer is formed directly from ink in which the content of 
the component or the components has been changed. 
Thus. nfK>re representative resiiRs are obtained than In 
the case where the content of the component is 
changed through addition to or removal via an outwardly 
facing, free surface of the film-shaped ink layer. Moreo- 
ver, each time when it passes through the ink layer, the 
ink film is at least partially broken down and formed 
afresh, so that a constant and even structure of the ink 
film can also be maintained during longer tests. 
[0007] Particular emtxxfiments of the inventfon are 
laid down in the dependent claims. 
[0008] Further objects, structural aspects, effects 
and details of the invention wffl appear from the claims 
arrcl the following description, in which reference is 
made to the accompanying drawings. In these draw- 
ings: 

Fig. 1 is a sectional side elevation of an example of 
an apparatus according to the inventfon taken on 
the line l-l in Fig. 2; 

Fig. 2 is a front view of the apparatus according to 
Fig. 1. viewed from the right-hand side in Fig. 1 : and 
Fig. 3 is a more schematic partially cutaway top 
plan view of a roller assembly of the apparatus 



according to Figs. 1 and 2. 

[0009] The apparatus which, by way of exanple, is 
shown in the drawings and described hereinbetow and 

5 the method to be performed therewith, also described 
way of example, presently constitute the most pre- 
ferred embodiments of the invention. 
[001 0] The apparatus proposed serves for estab- 
Ishing the behavior of a printing ink at different contents 

10 of at least one conponent. such as a solvent water, an 
aqueous substance (for instance with alcohol), a pig- 
ment or another ink component. In the present example, 
the above is described with reference to tests for deter- 
mining the t>ehavior of an offset printing ink upon varla- 

15 tion of the water content, which forms one of the major 
utilizations of the proposed apparatus and the proposed 
method. The capacity of absortNng and expelling water 
is of particular importance for the processing properties 
of a printing ink. In practfoe. when the structure of the 

so fjm layer is homogeneous directly during the formation 
thereof, its behavfor proves to be constderaUy more 
representative off the behavior of the ink than when the 
content off water in printing ink divkJed into a film Is 
changed directly. 

2S (001 1 ] The apparatus has two drculatable surfaces 
for canryirig a film layer of printing ink in the form of 
metal (steeQ drcumferential surfaces 1 . 2 of cylinders 3. 
4, suspended for rotation about center lines thereof 
from vertical flanges 12 of a main frame 1 1 of the appa- 

30 ratus. 

[0012] For performing tests on the film layer, two 
sets of instruments are provided. 
[001 3] Firstly, there is provided a set of instmments 
for measuring the tack of an ink layer According to this 

35 example, this set of instruments consists of. inter alia, a 
measuring roller 5 whose revolving surface 6, in opera- 
tive cordrtion. unrolls over the circumferential surface 1 
of the roller 3. or at least over an ink layer formed on that 
drcumferential suriiace 1 , and leaf spring-shaped power 

40 sensors which are known per se and hence only shown 
schematically and which are connected, via arms 8. to 
the measuring roller 5. The measuring roller 5 is sus- 
pended from the arms 8 for rotation about its axis. 
[0014] Secondly, there is provided a set of instru- 

45 ments for causing to rotate along therewith a printing 
plate rdler carrying a printing plate having a partially 
hydrophafo and a partially hydrophobic surface; and a 
trial printing roller which, in turn, rotates along with the 
printing plate roller. 

so [001 5] For this purpose, there is provkied a pivota- 
ble roller support 9. pivotafcrfe about an axis 10 relative 
to the main frame 11 of the apparatus. Rotatably sus- 
paided in the pivotaUe roller support 9 are an ink trans- 
fer roller 13 whose circumferential surface 14 is 

55 manufactured from rubber and a printing plate roller 1 5 
whose outer surface is formed by a printing plate 16 
having a partially hydrophilic and partially hydrophobic 
surface. A spring 1 7 of a settable tensioner 1 8 engages. 
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in operative condtion. the pivots roller support 9 for 
pressing it down on the side of the ^)ring 1 7, wherdDy rt 
is forced upwards on the side of tfie ink transfer roller 1 3 
and the ink transfer roller 13 is pressed against one of 
the cylinders 4. There is further provided a lever 19 piv- 
otable about an axis 20 relative to the frame 11 of the 
apparatus. The lever 19 is coupled to a projection 21 
which, in turn, is located opposite a shoulder 22 of the 
roller support 9. By operating the Csver 19 such that the 
projection 21 forces the roller suji^iort 9 upwards at the 
location of the shoulder 22, the raSer support 9 is piv- 
oted against a force exerted by the ^ring 1 7 and the ink 
transfer roller 13 comes loose from the cyfinder 4. The 
printing plate roller 15 is suspended for displacement 
relative to the ink transfer roller 13 such that the dis- 
tance between the axes of the printing pSate roller 15 
and the ink transfer roller 13 is ^^strable. Between axis 
stubs 23 of the printing plate roller 1)5 and the roller sup- 
port 9. springs 24 are tensloned. urging the printing 
plate roller 1 5 against the ink transGier roller 13 at a con- 
stant pressure 

[001 6] By causing the ink traoisfer roll^ 13 ar^i the 
printing plate roller 15 to rotate a3tng with the cylinder 4. 
the clearance of the hydrophiCc surface at differait 
water contents can for instance be obseroed. Thus, for 
instance, the sensitivity of the ink to varialfons in the 
wat^r content can be tested. 
[0017] Further, the roller support 9 supports a sin- 
gle arm 26. pivotable about an ax^ 25 and supporting a 
rotatably suspended trial printiig roller 27 having an 
outer surfeice 28. By pivoting the arm 26 down, the outer 
surface 28 of the trial printing rc3er 27 can be pressed 
against the outer surface 16 of flie printing plate roller 
15, so that an ink pattern formed on the printing plate 
roller 1 5 is taken over on the trial! printing roller. Extend- 
ing in line with the arm 26 is an operating arm 29 
wherry the trial printing roller 27 can be operated. An 
axis stub of the trial printing rc\\& 27 is mounted on the 
ami 26 by a knurled nut knob 42. By loosening the 
knurled nut knob 42, the trial priitling roller 27 can read- 
ily be detached from the arm 26. By subsequently 
mounting the trial printing roller 27 in a trial printing 
machine, a proof can t>e made on a substrate such as 
paper, for examining the sharpness and density of a 
print of a pattern or area taken from the printing plate 
rdler 15. Due to tfie one-stded attachmeit of the trial 
printing roller 27 to the single arm 26, it can be mounted 
and demounted in a simple nrsitner. 
[0018] By means of the arm 29. ttie trial printing 
roller 27 is also pvotable about Ote point of rotation 25 
into a position against the circumferential surlace 2 of 
the cylinder 4. as shown in dastxtot lines in Fig. 2. This 
makes it possble to take up cnk for making a proof 
directiy from tfie circumferential antace 2 of the cylinder 
4 and. accordingly, to make sdcd proofs without the 
interposition of a printing plate on the roller 15. Proofs 
where ttie sharpness of the Image is not concerned can 
thus be carried out foster and more efficiently. 



[0019] The cylinders 3 and 4 form in mutual cooper- 
ation a container for taking up an ink supply 30 in con- 
tact witti portions of the circulatable surfaoes 1. 2. while 
the circulatable suriaces 1. 2, moving parallel to the 
5 parts of those foces in the container, are movatde 
tiirough the container. For keying the bik supply 30 
betweai the cylinders 3. 4. the cylinder 3 is provided 
with flanges 31 which sealingly abut against end foces 
32 of the cylinder 4. 

TO [0020] To guarantee an adequate s^ between the 
flanges 31 and the end surfoces 32. sfcd^ along each 
other in operation, the cylinder 4 is of sscliiona! des^n 
and axaDy expandable over a very slig^ d^nce by a 
^ring tenant 35 tocated between the parts 33, 34 

75 (see Rg. 3). Thus, the end surfaces 32 abtJt with some 
tnas a^dnst facing surface parts of the fikjqes 31. 
(0021 ] Between the drcufotable suifeoss 1 . 2 of the 
rollers 3. 4 suspended side 1^ side, a ge^ 36 is present 
of pref&sSa&y 5-1000 pm, and for use w&lhi cnte of usual 

so vvisoosRs;LpreferaUy10-80|tmaRdmorelr)particutar20- 
40 iim. 60 that upon rotation of the roOsrs 3. 4 in the 
sense rotation indicated by the arro^ 37. 38, a f9m 
of the d^ed thickness is formed in the area of the gap 
36 and ^ ink supply 30 above the gap 38 is retain^J. 

25 AfthougTi the width of the gap 36 may b3 flexible, it is 
preforabJy sui)stantially rigidly maintained! at the desired 
widtii. to enable accurate contrd of the {tcckness of the 
film layer. 

[0022] For driving the rollers 3. 4, tfie roller 4 is cou- 
30 pled to a drive wxAor 39. The roller 3 is moved along by 
ttie driven roller 4. 

[0023] In use. an ink supply 30 is provided atxTve 
the gap 36 between the rollers 3, 4 and upon rotation of 
the roOeis 3. 4. film layers of the printing mk are formed 
35 on the arculating outer surfaces 1 , 2 of tSie cylinders 3. 
4. With the above-described sets of insilniments. tests 
are subs^uentiy perfonned on the film foyers to deter- 
mine the characteristics of tiie printing irtit By changing 
the water content of the ink from which fiie film layer is 
40 formed and performing tests on the film layer having the 
changed water content, tiie effect of the different water 
contents on the tack and the printing properties of the 
ink can be established very fast. Since 0ie film layer is 
formed from the ink supply 30 in confact cdth tiie revolv- 
es ing surface 1 . 2 and the water content in tfie ink supply 
is charged, a homogeneous film structure is promoted 
and an wk behavior is realized which fo highly repre- 
sentative of the behavior of ink in pracEoe. Moreover, 
each time when the revolving surface 1, 2 on which the 
50 ink film fo located moves tiirough tiie ink supply, ttie ink 
fSm is at least partially broken down and fomied afresh, 
so that atso wh«i the apparatus is nnt for a toitger 
period t:^out interruption, a uniform and oontroSled 
oompo^lfon of the ink fayer is nBintainel 
55 [0024] AHhough the changing of the water content 
can. for ir^nce. be effected tiirough evaporation of 
water from the ink (both from ink in film form and from 
ink in the supply 30) while the apparatus 6 in operation. 
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or through the addition of water to the btk supply 30 by 
means of a ppette or the like, for an efficient, user- 
friendly and controlled operation of tte apparatus it is 
advantageous that it is provided with a discharge struc- 
ture having feed lines 40 and nozzle 41 for the dosed 
feed of water and, if so desired, ottisr components to 
the container for retaining an ink suppSy 30. 
[0025] Through the addition of wSsf to the ink sup- 
ply 30. oc of another component whose content is to be 
varied, it is achieved that the added Gomponent is first 
distributed over the ink supply and tte ink film is then 
fonned directly from ink having the inGreased content of 
the component In question. 

[0026] tn fa<X adding a componerd in an accurately 
dosed manner can be effected in the simplest manner 
when said component is liquid. 
[0027] Since the drculatable sur&^ces 1 . 2 are uni- 
form as far as the extent of attracfont or repulsion of 
water is concerned, the tack of an trtk layer formed on 
one of those surfaces can be measured and used as 
indication of the mter absorbing capacity of the ink. As 
soon as such an amount off water has Itoen added to an 
ink that the ink can no bnger abSGiib it, the tack sud- 
denly decreases substantially. This msirtner of determin- 
Ing^the water absorbing capacity pronto yield a better 
prediction for the water absorbing b^iavior in practice 
than kiTKJwn determinations of the water absorbing 
capacity on the basis of viscosity measurement. 
[0028] As to the use of a circula&Ue offset printing 
plate for taking up ink coming from flc3 drculatable sur- 
face, and the use of a trial printing roller for making 
proofs drectly or indirectly starting Urom the ink film 
formed, it ts further ot)served that Siese may also be 
advantageously used in an apparatus for measuring the 
tack in which no provisions are pres^ for forming the 
film layer from an Ink supply through ^ch the drculat- 
aUe surface passes. However, the of the ink supply 
in combination with the transfer of irtii to an offset print- 
ing plate is of particular advantage; because in that 
case, the ink film is quIcWy replenished to compensate 
for ink and water taken up and. also, Bsvy disturbances of 
the content of one or imte components of the ink layer 
30 are restored again from the ink supply 30. 
[0029] As the container for the mk supply 30 is 
partly formed by opposite portions of fevo revolving sur- 
faces 1 , 2. the ink film is simult€meou5iy formed on two 
revolving surfaoeSw This offers the ac&jantage ttat slmul- 
taneously, two tests can be perfom^ on ink films of 
equal composition without the tests mfluendng each 
other substantially. 

[0030] The gap-shaped outlet of the container 
formed by the cylinders 3. 4 for ret£Dtfng the ink supply, 
bounded by portions of the revolvatg surfaces 1. 2. 
offers the advantage that the ink film is form^ in a con- 
trolled manner and that in the area of the gap. a sub- 
stantial shear tetos place, so that during the formation 
of the ink f am. a ftnal, intensive mixture of the ink takes 
place in the gap 36. 



[0031 ] As the gap 36. too, is bounded on two oppo- 
site sides by two opposite portions of the revolving sur- 
faces 1 . 2. the ink films on t^oth surfaces 1 , 2 are formed 
in the same gap 36. TYwis, differences in the manner in 
5 which the ink films are formed are eliminated as possi- 
ble cause of differences between the ink fgms on the 
surfaces 1,2. 

[0032] For a controlled formation d the ink film, it is 
further advantageous tt^ the portions of the revolving 
10 surfaces 1, 2 located in ^e area of the gap 36 move 
away from the ink supply 30. as a result of wttch the for- 
mation of tiie ink film takes place in the gap 36. 
P)033] For obtaining identical Ink films on revolving 
surfaces 1 . 2. it is furth^ advantageous that they move 
15 through ttie gap 36 at substantially identical ^^eeds and 
in substantially kJenticaJ directions of nYovemtent There 
is further provki^ a tranantssion 43 between the cylin- 
dersS. 4 to ensure that they move through the gap 36 at 
the same ^3eed. 
20 (003<i] It is also pos^e to design the transmission 
43 such that the revolving surfaces 1. 2 ntove through 
the gap at mutually diffeTent speeds. Thus, an addition- 
aOy ^rong shear action and an acoording9y enhanced 
mbdng action can be efSiect^ in the area of the gap 36. 
25 wfiich is advantageous for some aj^cattons and In par- 
ticular for a fast buildup of the film. Optiornlly, first or 
after each change of the conposition of the mK rotation 
can take place at mutially different speeds of the sur- 
faces 1 . 2 to effect a fa^ and even film buildup, to sub- 
so sequentiy switch over to mutually ^ual drcumferential 
speeds to bring the f Hms on both surfeces vsnxHer equal 
operating conditions. 

[0035] As the ink si^^ply 30 is kept above the gap 36 
and the gap 36 bounds the bottom side of the ink supply 

35 30, it is readily guaranteed that ink is always present 
before the gap 36, also if the ink supply 30 is small. 
[0036] It will be r^dily understood by anyone 
skilled in the art that within the fram^ork of the inven- 
tion, many alternative possibilities are conceivable. 

40 Thus, for instance, instead of circumferential surfaces of 
cylinders, revolving belts may be used for forming one 
or more circulating surfaces can^ylng the Ink layer, and 
in the revolving direction or transversely thereto, these 
belts may or may not be flat or curved in the area where 

45 the ink supply is retained. For retaining the ink supply, it 
is also possible to use. tor instance, a container having 
an open bottom ade wf^ connects to a drculaling sur- 
face and conprises a squeegee for forming a film on the 
drculating surface. Inst^ of a number of nozzles for 

so introdudng ink that are cSstributed over the width of tiie 
container for receiving an ink supply, there may for 
instance, be provkied a single nozzle, whk^h be 
mounted in a fixed posiUcon or for back and forth ntove- 
menl fike the head of an cnlqet printer. 

55 

Claims 

1. A method for determining ttie behavior of a film 
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layer of printing ink at different contents of at least 
one cx)mponent. connprising the steps of: 

applying a f flm layer of said printing ink to a cir- 
culating surface (1.2). 

performing tests on said film layer for determin- 
ing at least one property of said printing ink, 
changing the content of said at least one com- 
ponent in said film layer, and 
performing said tests on said film layer having 
said changed content of said at least one com- 
ponent. 

characterized In that 

said film layer Is formed from an Ink supply (30) 
in contact with said circulating surface (1, 2), 
and 

the content of saM at least one component in 
said ink supply (30) is changed. 

2. A method according to daim 1. wherein saki at 
least one component is added to sakJ ink supply 

(30). 

3. A method according to daim 2. wherein said at 
least one component is fiquid. 

4. A method according to any one of the preceding 
claims, wherein said at least one component is 
water. 

5. A method according to any one of the preceding 
claims, wherein said tests comprise the measuring 
of the tack of said film. 

6. A method according to any one of the preceding 
claims, wherein said tests comprise the steps of: 
transferring ink from the film layer onto a revolving 
offset printing plate and otjserving the properties of 
the transfen-ed ink on said printing plate, 

7. A method according to claim 6. wherein said tests 
comprise the steps of: transfen-ing Ink coming from 
the film layer onto a circulating trial printing surface 
(28) and making, from sakf trial printing surface 
(28), a proof on a support. 

8. A method according to any one of the preceding 
daims. wherein said film supply is kept between 
facing portions of at least two drculating surfaces 
(1.2). 

9. A method according to any one of the preceding 
claims, wherein said film is fornied in a gap (36) 
between opposite portions of at least one drculat- 
ing surface (1.2). 

10. A method according to daim 9. wherein saM por- 
tions in the area of said gap (36) move away from 



said ink supply (30). 

1 1 . A method according to daim 1 0. wherein said drcu- 
lating surfaces (1 . 2) move through said gap (36) at 

5 substantially identical speeds. 

12. A method accordng to daim 1 0. wherein said circu- 
lating surfaces (1 . 2) move ttirough said gap (36) at 
mutually different speeds. 
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13. A method according to any one of daims 9-12. 
wh^ein sakJ ink supply (30) is kept above saU gap 
(36). so that the gap (36) bounds the bottom side of 
the ink supply (30). 

14. A method acconJing to any one of the prececfing 
daims. wherein sakJ at least one drculating suxtece 
(1 . 2) drculates through sakI ink supply (30). 



20 vis. A method according to any one of the preceding 
daims, wherein said drculating surface (1 , 2) is uni- 
form as to the extent of retaining or repelling saki at 
least one component. 

25 16. An apparatus for determining the behavior of a 
printing ink at different contents of at least one com- 
ponent comprising: 



30 



35 



40 



45 



at least one circulatable surface (1 . 2) for canry- 
ing a film layer of printing ink. 
a set of instruments (5-8. 9-16. 25-29) for per- 
forming tests on said film layer, 
characterized by: 

at least one wall for forming, in cooperation with 
said at least one drculatable surface (1, 2). a 
container for taking up an ink supply (30) in 
contact with a portion of said drculatable sur- 
face (1 , 2). at least one band-shaped portion of 
said drculatable surface (1, 2) being drculata- 
ble through said container. 

17. An apparatus according to claim 16, further com- 
prising a discharge strudure (40, 41) for feeding 
said at least one conrponent to said container. 

ia An apparatus according to claim 16 or 17, wherein 
said drculatable surface (1, 2) is unifomi as to flie 
extent of attradion or repulsion of said at least one 
component 



so 



19. An apparatus according to any one of daims 16-18. 
wha-ein said set of instruments (5-8) for performing 
tests comprises a drculatable surface (6). of which 
a portion is located opposite a portion of sakJ at 
55 least one drcutertable surface (1) for measuring, in 
cooperation with said drculatable surface (1). the 
tack of said filmfayer. 
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20. An apparatus according to any one of claims 16-19. 
further comprising a circulatabie offset printing 
plate (16) for taking up ink coming from said circu- 
latabie surface (1. 2). 

5 

21 . An apparatus according to any one of claims 16-20. 
wfierein said set of instruments (25-29) conrprises 
a cirGulatat>le trial printing surface (28) for talong up. 
in co-rotating cooperation, ink coming from said cir- 
culatabie offset printing piate (1 6) or at least one of io 
said circulatabie surfaces (i . 2). 

22. An apparatus according to datm 21. wherein said 
circulatabie trial printing surface (28) is movable 
back and forth between a position in which it is sup- is 
ported by said circulatabie offset printing plate (16) 

for transferring a printing pattern formed on sakJ 
printing plate, and a position in which it is supported 
by at least one of said circulatabie surfaces (1, 2). 

20 

23. An apparatus according to any one of claims 16-22. 
further comprising at least two of said circulating 
surfaces (1. 2). of which opposite portions consti- 
tute walls of said container for retaining an Ifk sup- 
ply (30). 25 

24. An apparatus according to any one of claims 16-23. 
wherein said container has a gap-shaped outlet 
(36), t>ounded on at least one side by a portion of 
said at least one circulating surface (1.2). 30 

25. An apparatus according to daim 24. wheran said 
gap (36) is founded on two opposite sides by two 
portions of said at least one circulating surface (1, 

2). 35 

26. An apparatus according to daim 25. further com- 
prising a drive mechanism (39) for causing said at 
least one drculatable surface (1 . 2) to circulate in a 
sense such that portions In the area of sad gap 40 
(36) move away from said ink supply (30). 

27. An apparatus according to daims 25 and 26. 
wherein two opposite ones of said drculatable sur- 
faces (1 . 2) bounding said gap (36) are coupled for 45 
moving drculatable surfaces (1. 2) which bound 
saki gap (36) on either skie in each case at speeds 

in a mutually fixed ratio. 

28. An apparatus according to any one of claims 24-27. so 
wherein said gap (36) forms a lower bourvilary of 
saki container. 



29. An apparatus according to any one of claims 24-28. 
wherein said gap (36) has a 8ut>stantially rigklly 55 
fixed width. 
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